Combined retrograde labeling and calcium imaging in spinal cord and brainstem neurons of the lamprey.
Neurons in the brainstem and spinal cord of the lamprey were retrogradely labeled with Calcium Green-dextran, an indicator dye that increases its fluorescence when intracellular calcium levels increase. Optical signals could be recorded from these labeled neurons during spinal cord stimulation, nerve stimulation, or spontaneous activity, up to 4 days after dye application and for distances of 5-14 mm away from the application site. Optical signals were enhanced by 4-AP, a potassium channel blocker, and blocked by cadmium, a calcium channel blocker. Taken together, the results suggest that the optical signals recorded from labeled neurons were due to calcium influx during electrical activity. Thus, retrograde labeling with calcium indicator dyes may provide a general purpose method for simultaneously monitoring the activity-related changes of intracellular calcium in anatomically identified groups of neurons in the lamprey nervous system.